(19) 0*B#ffF/f (JP) (12) & ^ ^ Q $g (A) (ll)ffln4tM&n#5 

#^2002 -334424 
(P2002 - 334424A) 

(43)&gHB ¥^14^11^220(2002.11.22) 

(5i)intci. 7 mmn- f i t-th'c**) 

G 1 1 B 5/738 G 1 1 B 5/738 5 D 0 0 6 

5/65 5/65 5 D 1 1 2 

5/851 5/851 



*Mt5fc M^©Sfc8 OL (^12 H) 



(2omgi#^ 


#812001 - 138170CP2001 -138170) 


(7DBUA 


000002004 














(22)ffig|0 


¥J&13*P 5/190 (2001. 5. 9) 




*Jt«*K3£*;l"l 1 T m 13# 9 # 








(72) mmm 












=f m#K#AlMMMKl 5 #co 1 


















(72)«WS 












=f^lMttf A*l(UHi 5 #© 1 


















(74)ftfflA 


100064908 

























(54) BHgogfia fi^e»#tft> *©IBft*tt, :&J:tfl«jttMWS*S« 



(57) 

mover & - fc &mmmim. *<rmsftm* 



\ s v ^ 



X 



> > !> > 



± 




////// /-7-T7- 






1 

2 
3 
4 
5 
6 
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H27U*^\ m^S^^ftSMS^fcWU 10 
OJ£ffrg B H B ^'h c pfltJiS fc JbfcV ft £ t fctt 
Itfc-f-ftB^fBfS^*, 
[11^112] IP27U*#\ V, Nb, Ta, Cr s 
Mo, W s Mn, Ni s Pd, Pt, I rt03*>^^» 

\,zn L^azmm^m Lfzmmwmmt , ummt im 20 

m\^mmmi. siwum. zrm\m, ntm^m. 
t i m-im. a 1 c , Be>o%frt>mitL&& 

^ 6 * * & £ * ^ ^ S SBRia8*Ktic . 

[1*3814 ] SlftFflHJPTffiiiti. NiAl, F e A 
1, CoFe, CoZr. NiTi, A 1 Co, AIR 

u, CoTitf33-fel«ifcli2«ELhO#AS:±*4i' 

v ->m#> 1 iiisKo^miB^f^o 30 

6 0 n mOTTi) ft i h SJHRfcTSiiraBI 1 — 4 <0 O 
fyvftlfr 1 JlfBK^MfBliffiffco 

[ 6 ] »KMt±t , *J«5r < i: t> RSSttW 

M<oEiftrt!E*iw*-t«iiiftiw«iiifc , mttmam&mi 

£V ! /tfzlZReX'fo<9, M27iMiiK HItH^^M" 
ft SrWLs 0##:^ B B B ^ h c P flftg £■ fc 

* & <7) t -r ft z t &msL tT&m&i&mf&ows. 
mmmw&. sim^s. zrwum. mmcm. 50 
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=Sr< £i> IIS, Ruts±tf/4fcl4RetcS8mUt& 
A6» 6 5r & fc <7> fc & i t * i: 4 mMIBii«#:tO 

[ it *ii 8 ] i i*if 1 — 7 a *> v ^-nhj&> 1 mt Em 

[0001] 

S££t«tPlirft teo-C&ft . 
[0002] 

<oficBw</jN ^ < ^ ft ft , mm *> r fc^s-r ft s*«tt 
^iiMjn^-ft i h *** ft . i l , amiti^coa^ 

MfB»M*(i. mm®m\LLtzt9&X-i> . t'7 

BicSixft^ft. iftffi^ tVS4 XWtt^ftftft 

i i: * i- r- * ft i i: *^ , **«fait«fttv^ aifiK 
MfBii^fr^Jt LT(i. f#l?HHg6 0-214417f 
4ifB, WMBS6 3-2 1111 7^fgfcM*S^ fc 
OSr^ff ft ; t *tTS ft . SitllMIBiiMflsfiOSiffiltt 

* if c o -^Aj^ffl ^ ^aft . I NiMH6R± c o 

i^rtciot, co^mttnoie^tt^K#^-ft 

^t^t'^ftifc^lBS^^T^ft. Ti &#tPT«yi 

Srffl^^SEafvlBfiffift^MLTii:. IEEE Transact! 
ons on Magnetics MAG. , 19(1983)1644tlBfft£iXT^ 

ft . Mf7- 10149 5-f-^fgt{4, t i -irflrTt-E 

lOTtS i „ Ge, Sn^^A>^rft^Srl5ftfti^ 

0 s T i #«T«JRfc c o-^ffittJficocWEiftFtt 
^itftft#^'^StfC^ft„ 4fc«fF»2 66 9 5 

ft i fc i. <o . rmmt c o^atttRfc vm<nm-<?> 



[00 03] 

#tt£#ft i fc 3&*-c# &\twiffitfrc& ft . »t . *Sb h b 

K Sr tWBKW ft £ * £T*&«DJKJP £ f» < L fcti 



-the 

[0004] 

wmt ft mmmm t . mmmwmmzn l± ts 

WafflB* 1 , SSl7cSi:. i^SBl7aiEfc:»tBiinfri&Sr 

V. Nb, Ta, Cr, Mo. W. Mn, Ni, P d. 

pt. i r^a^^stm ft lmzmfh 
zbifix'*z>. mmmmomibLxit, s iiwb 

ft. ZrBMfcSl, Hfl«, T i Iftft, AIM 

ft. C. B«a , fe3&»featt'*i4^«S:<i:t»l«*. Ru 

ft . IBftftJfflTffiJlfi:. NiAl, F e A 1 . CoF 
e . CoZr, N i T i . AICo, A 1 Ru. CoT 

ft <WJff * L V ^ »[4T«I h IIW i: OfU 
6 0 nmliTFt-f htoiffit U*. 
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[000 5] *f&Hjco^mta^#:Oi£g^-3;{4. #fi& 

Rfc, ffil^MflTFiffiJSf: . iK±tf>R<0Klftltt£il!»* ft 
tfcSHatffiKfc . fXUMt £iUtft^fE«Mti&7>»[ 
7u* iz M L B»W3r m27Cflh&-§r^^#^^^ , 9. 

ft. ZrMft. HfSffl, TiK-ftft. AlBMt 
ft. C. BW^fej&»6iltr*l.4^*<f:*>l«t, Ru 

i t/'/ a (4 r e tasjn l * h i> co t -t & 
[0006] ^m^mmmn^mu, ±iaas® 

[0007] 

20 [if^iwn iin *^bj^o— mmcommx- 
h h mmmmmm^m^mz^-tmmm^mxh 

h . 11 1 3 £ . *HffiUffioffiMIBfS«#:{i:. 

3 fc . ie^$fJ«JK4 . iIW5 b . f*«M6 b . 

i± . ^,ia#t«f*;Mate —mzm v ^ ttt v * * n 

«. ^-^>SM. y'JaylS, i/'ja^wq H 
30 MJIIfl i fcj&^S h . ifciit^^S^tcN i P 
Ml: ^ >y ^ v ? ffi^r f {c «fc 0 ffM L 3t £ * 

ffS i; ifiX'% h . S« 1 <73?IB<W%ffl£ Rait 
0. 0 1 — 2 nm L<i40 . 05—1. 5nm) 

b -t h CDtfW&X'fo h . affl^ffi § R a *t i COKffl* 

coaM^ K SaftsWa i 0 ^ < =3r ft . a ^H¥^ffl 
$ Rait ogggi^ig^ § £ ^ >f K^fttj&CF-HJ-i:* 

[0008] fc^ttTi« 2 (4. mw.M.<&m 5 «oatft* 

fLf V ^ft i> ft . SXJlttTffiM 2 flhfi-f ft RJStt 
W^tLTti. Fe^6 0at%m±#*-rftFe-^A 
^ViSit^S. i^WPtLTii. FeCol 
^ (FeCo. FeCo V^rh' ) . F e N i 
(FeNi. FeNiMo. FeNiCr. FeNiS 
i 5rfc" ) . F e A 1 SV£-A ( F e A 1 . FeAlSi. 
FeAlSiCr. FeAlSiTi Ru^ri; ) . F e 
Cr|-^i(FeCr, FeCrTi. FeCrCuft 
b") . FeTal^f (FeTa. FaTaC^t*) . 

F e P 



50 



FeClM, FeNlM. FeSiJ^ 



(4 

5 

sfi*^**. IHKttTtffiffit 2 (4 . FeAlO, FeMg 
O. FeTaN. FeZrNiSrif«|»ilSfi^tt48 

ki>T%$>, WSEttTifiK 2 fcli . ±IBO(4#>C o £ 8 

Oat%tI±ML, i>-3Zr, Nb, Ta, Cr, M 

o%&> k t> l«ja±£#:fir$"4Co-&££ffl 

V^S i t^t'S S . W*.(f . CoZr, CoZrNb, 
CoZrTa, CoZrCr, CoZrMo^rif&lffl 10 

[00 09] J8«ttTifilt21±, ^WftWHESW** 1 
0 . 8 TJJLhr* S i Uv, 

0 . 8Ti 9 'he* ^ . fS£iftJBa*aii . y -f X 

*«^Tig 3 SrRB 0 'h S < - t L v ^. ggffl W£ 

(4. 200 (Oe) (15. 8X1 0 3 A/m) 4 9'h 

3 < -mttr +^am ! »'l4Sr#-S» i k jfiS-CS & . 20 
[0010] »ttTiffiM20J*§{±. MttTlt§l2 

iiibs (t) k, wffi&Twm2commt (nm) 

<7)mT-fe-&B s • t (T ■ nm) #*. 4 0T ■ nmliLh 
(KL<I±60T. n ml^LL) X"fo%> H k tfiMi. L 

[0011] $MttT«l2^B (Kl*ffl!HrFiftM3 
ffliJ^H) {4. «^TJfiK2t«MW-fttm3&*ai»»4 

fc(d^tiMkS*iTa!i«s#iTv^i wis u\ 30 

i^lSltgU* (ffi-ftJi) ?)ffc5(4 0. 1 nmiil±3 nm 
*iWt-r-SO*W4 U\ »ffiTfflK 2 ^IKtS tut 
*MKi:*-^x*fiHie8t, S I MS^t'C 4 omg 

I(tem) ^*fc4 OStoftik* 1 ^**. 

[0012] ie^MfflrFi4M3(4. ia[6j$ijffliffi4oie^ 

(t £>*i S t> O-CS) 0 , EfaMfPTiffiJK 3 WWW tit 

II NiAF FeAl, CoFe, CoZr, NiT 40 

1. AICo, AlRu, C oT i CDo *> lMtfzii2 
ffl&h O-^A £±J$# i: -T S $> CD Sr amf £ Z k if? & 

S . &fc±J&fri: t4SMf&fr£ 5 0 a t %Srffl^T-§rfe 
Zk£MM~t&« tfz. Ztt^^MzC r . Nb, 
V, W. Mo, B. O, N. Ru, Nd^&S&JllLfcW 
WfflV^<:i:it#S„ ±IB 2 tuS^t A (N i A 1 . 
FeAl, CoFe, CoZr. NiTi, AICo, 
A 1 Ru, C oT i ) SrfflV* 5*^-^(4 s ZCOSik&m 
2-?«^ll$^, ^•ftit 4 0 — 6 0 a t 
%(MK(i4 5-5 5at%) fctWML 50 
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t\ g»J1TFffiJK3^ffl£: LTi4. B2«jgSri;^ 
€ <MfflmrC9> h . BE |6lM»T*fiR 3 coff $ {4 . 0 . 1 
-20nratfl) <Z>##* U \ 4 . ffil*lfWWTiffe!£ 
3tt4. lifSdU 2 0 0°CKLtT'£>& t^ffll^t, 

[0013] l»J»H4f4. ULLfcftB-fSSllBKtt 
[0014] |g27t:«(4. g?l7C«^*fU HHfr 

<?>?m&th) Ttmx'hh* 43tm27t*(4, 

>TW||27t:«i; LT(4. V. Nb. Ta, Cr, Mo. 
W. Mn, N i . Pd, Pt. I r<7>0 1bti> $>M-£tl& 

>ytc<kh\ it*f« i fc ?> . «rtLfe7c3So^ 

iftttJtt&#*05«iftl»i, R u *j it/R e 



{4. RutJ«tl^ReC7)mfWSfifll3t&fiWr"C5H-. 
[0015] 
[HI] 













Hi IS it 




MR u 


*J-R e 






(nm) 


(atjfi) 


(at*) 


V 


bcc 


0, 30240 


31 


12 


T a 


bcc 


0. 33030 


28 


5, 1 


W 


bcc 


0. 31652 


48 


20 


P t 


fee 


0. 39236 


21 


40 


P d 


fee 


0. 38903 


17 


2 


N b 


bcc 


0. 33004 


29 


4 


N i 


fee 


0. 35240 


50 


17.7 


Mn 


cubic 


0. 89126 


51 




Mo 


bcc 


0. 31470 


51. 5 


15 


I r 


fee 


0. 38392 


49 


44 


C r 


bcc 


0. 28848 


52 


25 


R u 


hep 


0. 27058 






R e 


hep 


0. 27609 







cubic : it^ftffiffifjg 



[0016)11 fc^jrf 4 o t. ; £ t^-r7C«(4. R 
u is 4 tm e -6 B3»J£dmiMB ( Jbtfffiffft ) * 
frt^. ^r*3Ret^-r^Mn^ft±ISlv§JS(4^BUT-fc 
h & , M n {4 R e L @» Riff - & *T S TtmX'fo h Z 
k t>mU£fLT V >5 „ 4 14 0. <! <! t^7Cfg<7) 
*#c^H«ii«4. h c pflUt* i: fe*V^i f: 

[0017] ffifi»J»J84 tfflt^^S^^ftWi: 
LTfi. Ru-V, Ru-Nb, Ru-Ta, Ru-C 
r s Ru-Mo, Ru-W, Ru-Mn, Ru-Ni, 
Ru-Pd, Ru-Pt s Ru-Ir s Re-V, Re 

-Nb, Re-Ta, Re -Cr, Re Mo. Re 



7 

W, Re-Mn, Re-Ni, Re-Pd s Re-P 
t, R e — I r JWi £ 1 3&if# & . 
[0018] ffifr§ijffllffii4 tflh£^-&-&A(f<oa[27ai5 
C0#*sp{4. 1 — 5 0 a t% (#f£ L<J41- 4 0 a t 

X'fo h . SfflfHtfUB 4 wtSftSS*^* < & 

[0019] SMMMM fcJ4, s i Iffl, Z rift 
ft, Hfltt, Tiitt, A 1 itt, C, B«3 

■hfrt>Mtfti&'J?%<bl> 1«£, Sll 7c5it ( R u £ J; 

5. i^^^flsMfcLTJi. Ru-SiOa. Ru 
-ZrOi, Ru-Hf Oj. Ru-TiOj, Ru-A 
I2O3, Ru-C, Ru-B, Re-S iOi, Re- 
ZrOz. Re-HfO Zl Re-TiOa. Re-Ah 
Oa. Re-C, Re-B&mf&Z.ktP?t*&. 

ftft, z ritt, Hfim t i mm, a 1 gg-ft: 

ft. C. BO-3*> IffiliLL) <7>-£WJi. l-50at 
% (i?4L<{41-4 0at%) t-t&commTfo 

JJBKHSrffl^. SMMMR4 Offift 

[0 0 2 0] Efr$lJfPJl4<0J?£i4, 1 — 50nm(#? 
£ L<(41- 3 0 nm) fc-fft^ffifC**. -^H 

IBiEH^SsiS t . £ftfflftUft4 i^tSffififeaftfiia**: 

■f < * & . * fci e#is*Btte it s v h t 
[0021] sie?ittffi5(4. mimmmmmizttL 

J4. Co-^ASMv^ifc^iLv^. Wi.tr, CoC 

rPt^>CoPtMSfflV^;k* , T*4. 

<I ft a, Zr. Nb, Cu. Re, Ru. 

V. Ni, Mn. Ge. Si. B. O. N%t*frt>&l£ 
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[0022] M8ffiK5kL ±IBC o-^A*»6=Sr4% 
— ^rJWMKet^* <! b h T# & A*. (Co. 
Co^#) j&^fciJifcJtAII (Pt. Pdf) 36*^>=Sr 

o Smzli . ±IBC o C r P t ^£^>c o P t 

=3r ^'SrfflV ^ Z b WTZ %> . CoCrPt ^^^ffl^ 

^8-2 4 at^ttSit^ffi LV^ 0 «AJR**^* 
10 £Jftf)J?3(4, 0. 4 — 1. 4 nmcO^fflfc-fScO^Sf 
JU\ :Wt »AIMIWJPS**0. 4 n mi O'hS 

< t . mmji h c j ^aatE«*isa»3& t «T'f-* t 

b^t l z^(r>mm^>WM.i i m.L<^: ] 0, 1. 4nmJ;H 

#«*^^^>Ji(7)iJ§{4. 0. 1-0. 6nm(ff4t 
<(40. 1—0. 4nm) fc^4&tf5s6«fijirC*ft. Z\<T> 

WtST^S i; fc i tcJ?S*<^a£*« t < % 0 , JTt y 
tlif 7 X^tt^S^-T h . S itattM 5 £ 43 V vt (4 . 

T*»3&»4*> ! SrV^ &TmiZM&mmb-thcDfim£ L 

[0023] ±ia#Ji«j§ffi. mmmmm^m^m^m 

ftflcWttt, #±W7C«&#tf^ (TbFeC 

[0 0 24] M»f£H5^ffiff{4. SS^h-TSS4iffi 
* fc J: -5 T BSfi3i-f t-mtf ± v ^ , SH^'ffi M 5 j&Jff 

30 TWh^siz^ y j xmmmit-f & . ttmmfimT 

4*7>WffljWai O^^fc*, Hffl±<4 3-1 0 0 

[0025] siMtt]R5 fcea»ttTMUfi2 bcomm, 

■ttcfrtM 1 fc:SH1SPBA(4, 6 0 n miilT (ff4L< 

l44 0nmjaT, S6fcj?aL<l42 0nmjaT) fc"^ 

t . mmtkmzm^ h t sifiHttM 5 1 

40 tHAO»Sft*Sr**. lEIISMftt. »tS^^"#tt. IB 
nfSAj&*±Rftffl£jffli. S . aEftH^WrfcS^-N 

[0026] ffi»M6 {4. SMfflBI 5 (OWASIR^fc 

mm z . •/ k k «fla^>iac^Hjw«£ it 

"IWtCfo 0 . WiifC . S i O2 . Z r 0 2 ^ip.— JUS. 

50 b Lffimt:lstei><?)tftftm*IM 
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[00 27] «itJH7fc(i» A-7/l/5rn#Ux-f 

comm mit mm^t zzt tfix- # ft . ^comma «t wkw 
[0028] iMmfccmmmmfaitmm- & 

0 1 tc^-rffiK 1 ±tc, x»< >y ?&3ri: t«t DSMfF 
ifiH 2 L . &t vc\ s^SfcUE tT i ^GSttJl 2 10 

comm ciftw S:M l , <x \ ^x-mmmmrmm 3 . s 
mmtR4 . msmsm5 ^mfc***? ?&&wzx 9 
mmtt. &vvs\ ^y^ffi. cvd^ ^yt*- 

S o 

[00 29] «I4T«I2 O^HtSHWl^Jf "fit 

£ uSt^-r ft BStcoro -fe x #x tf fc £■ 9 A-f 20 
§ £filft £ t iPCZ ft . MftTM 2 O^B £BS 

t/p y^>g*T'#f? L fcftftff o . l ~ 

3 0 ^gflEJHKS -etUT J: fcWKttTiB!!! 2 £ A 

— 1 0- 6 Pa<9*£j£fc*fLTl 0 - 3 P a tLh^K^^f 
XE<9#H»tefH8ttTttll 2 ^fflSr 0 . 1-3 0»IB 
mtH bX\ #t U«ffcKIB£»*£ i:tf*T* ft . $£ 

*OR£fc i oTKllttTiffil^2*fflOK^^v^ 
ittEtf&5 5 . (RSSffiTifilll 2 cOBicMffl or o -fe X 

^■y^&£fflv\ ^MB#r B lO-gPO^ (fyUiffiMIT 
Wol^fiS) tz^ S3RSr^$-li:!tTn-fex^'xSrffl^ 
>y ? &ftoji&£ bhc\b ft . £ Wn-fe 

05-10 tfztfxfimmizm^ t>ti& . <r 40 

OtfcMTtfflil 2 c^HBHfc tiit. ©USttTtfiM 2 

Jgj«§ ftft m&lMWTtm 3 . 1«J«JK 4 cott AS £ 
Wft LT y-f X#1±»&#3&||£f#ft ; fc ft . 

»^^H^#«j-rft ; t z w*. . mimm^m^ 

[00 30] E[*I$iJfflIM4t. miTC^ (RufcJ:^/ 
tfzliRe) tm2im(V. Nb, Ta, Cr, M 50 
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o.W.Mn, Ni, Pd, Pt, I r%b~ ) Sr#tf-^ 

#^fflv^ftJ#^rtc{i, io-^^^^cft^-y-/ t-£ffl 

T#ft. 

[003 1 ] !»J»fl4 t,z, ±MSStKm (Silft 

*l z rHflsft, h f mm. t i is^fe. a i mm 
&&m^&im£t l z^ zcom^mbmiTtmbi^m 

ZbtfT^h* StSi, Zr, Hf, T i „ AlOd 

SlfiffiHHIt 4 ^ffM t T «, i v \ 

[0032] Stt^ttJ^ 5 Sr . t S^WM* 1 

6fc*#JMI&fc"$-**£fc:tt, Sf^M (Co, Co 
fyh%:2>Mlco?-y>y hb. (P t . p 

d^) frt>Zi:&m2cr)?-y-v hiXEtffl^T, -eft 
W «o ^ - y . y b o M ^ $r v 9 -t ft i b iz i 

[0033] flmii6tf>jRiarffifc lt{±. 

AffiSr#(f ftifc^f^ft. Si02^Zr0 2 0 
y«y h§rffl^7tRFXM°'y^. S>ftU{iS i r 
<7D^— y>y h*fflV\ 7°n-bX^'Xi: LTlSSSr^'tf^' 
xSrfflV^ftRtGttX^°-y^t;J;^T. S i 0 2 ^Z rOa 

ft. cvdS, -f+yt'-AS^fflv^t^Cli m*b 

xms.com ^umm 6 e j&mt ft - 1 , n° >y ^ 
§ < -rft i fc jfi^HTflgi: **fc«>, mm±m^^->- 

[0034] 4^H^IR<oatSaBIHKttrrU. Brown 

Pfil^^ * L , ^oew*#:IS 1 r H ^ h c p «}t £ fc fe^rvi 
i OT-fc ft SfiSct: J: T , EiftifflOf JJS4 OfeAEl6]tt^ 

§ ft . $^Sl4M«IH4 ttJ^tlSftttt/J'JSSft 

ft. ft-^t, umttimib, m$LftJ]1tfo-t^&bb 

[003 5] ffift§lJ»H4 * , ±IBSHi3it>'Sl27C^ 

ftii:^"T-#ft 0 m2 7mi,z. miTtm^nLmm^m 

m 1 tcSW, ##:|g B B B ^h c P «jtSr k ft7CfR-C"fcfttO 
tcML. m27Ulg(4. *#ttfttf t hcpaifi£fcS,:Sr^ 



(7) 

1 1 

7tm~cfo&> zco^oiz^ m27tmi±, nj8ttts.tr/sg 
mmm a m&smft&&t s miz > m 2 Tunt^waj t 

ft. EfifOTBWrttcisivc, Sa**'hS<. 36*0%— 

Stt . EMMUR 4 tfUHFFCjRJW & SII®|3$I 5 £ 
fcfr4tMMtt»BJS£«U SHKfflRSfctilrVC, fit 
*H^o%-^attS^'ffM$ns« Hot, (SEtt* 

aft. n^wjfcfais-its k t «> y 4 xfiiisfifflr 10 

[00 36] ElftfflMMB4(c*i^T, t&K&&j£ 

oT. fiffltfK B£ft*&k^am#tt££^fcl*l±£ 20 
[0 0 3 7] £;h.fc#U ^l7^=MLEIM^£fc 

BJ4fc:fflv^«:*^fc:li, .lc07t:gg (Co&k) mi 
ffi* t *#<5rO J ^v^. ifMift, SiM8ttffil5(;:tsn 

[0038] 4>fcEl*!IIW»Il4 fc, S i BMBBl, Z r it 30 

Hflftl, T i iff, AlMflSBf, C. Btf> 
3fe*^jlifai.^< k & 18*, RutJitf/ifc 
liRe tasjp Lfc-^A tffli % 4 i fc tc J: , Efafflflf 
M4fe = tU : -SiHlftlK5^ 1 r H ie^lt*^±S^:S ; fc 

l , mmimm 5 ^^xmrni^mm-itt^ z t & 

[00 39] EfflfflflffflN fc, _kj£££tffl^* <r k 
ioT. «ifc»»**tt^&tL43jiitt, ifcfc^-f: 40 
£ 9 & k § .1 k #"C'# S o JJEKflSft, C , B 

& v mwx% * & , mmmrn 4 mxm&m m^T 
h mz* m&mzkt^mm wzmmt^^ztfr 

^%-^s B B B s#» <m§w. a fctejaa^sv > 
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[0040] El*lfW««4fci5Vvr. teA&Ote 
Hit e#JIfc:*4^4±IEWW (_tfEiSKfc!ft, C 

b) mm^^mizmtr—mtts'o^-t^K zcotz 

ft. IWrM<Brjll4^)«*a<?5KitdBil(±%--fcsSr*. J;^ 

x . mmmm4 vwvrT&&?&mmm&m 5 \z a 
^x, M B B B iB^tt*ftft-s.-k^t^-g». i^, urn 

[004 1] SEattM5^S B B B ffi[6]'l4*^±$ 

ftSik^T^So ^cofcft. IE«B5iB#t;t3V^T^M 
^ . y K fc SlBlttM 5 fc WKttTJfiK 2 k (OfgttzjmZ 

ft. mj&nmAW^imzWitb. mm&m. mm^ 

. £jt»iKS: k * l*l±3 i k ifiX" & 4 . 
[0042] ifc, ^^MIE#i^#:T1±. Rufcit/' 

[0043] *H5I^SIT'{±. f^ttTlfijl 2 k l«J 
»IB4 fcfl5lHt, N i A 1 «at*»6=Sr4EftM«rF*lia3 
Siftttfc. E^SiJ«JK4 0ffifigWW-C*l>Ru^#, R 

nwB)irc«. isnsmwtni: kTM^-r-i>E^sw 

Tlffill 3 * R(t 4 £ k t i -5 X , E AMWR 4 OMs B B * 

iKM^fg fc ^r-s . mimwrt&m 3 ^tstt-g. i t iz ± 

^ -CElftliHfl>R4 0^ H B H «»fl:^f ^k =Gr 4 <oli, E 
ftiWTIMB (NiAlf) co»fteffi*«/jNS 
fcftT'S)4k#x^4o 

[0044] ttzc owmmm ( c o z c o 

ZrNbl, CoZrTal, CoZrCr^. CoZ 
r MoMif) . F eJMta&S&ffl ( F e C o^. F 
eNi|, FeAll, FeCrl^if ) 5t'M5 
-&»I4T±«2±(C. Ru^ReM^^^Sl 

ffiM2 h|»|»l4 ^OP B 10fe B B B tt^3tV^^, Elfil 
$[JtflH4 <o*fl»«ftii*fcfev^SgeiS**)B; 0 lz< < =3r 
0 , El4MflriS4 t*j v ^TISffi&g*0|N%- k =Sr 0 ^4" 
U 0 CixtML. *HJtJKJIR-C« . NiAl^rtW^ 
^El^MffllTlffill 3 £\ ^ B B B tt^^-C«[*lS(J»M4 tfK 
lotv^ >tft. ElBlS'JfPJK4 fD*«B(R^tctS(t4a 
ffMtt^'^Sf k =Sr 0 . %-=SrlS B B B S^'ffM$ < =5r 

*WBe»-ca, El*If!HirFflfiJR3*Rtt 



(8) 
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[0045] ^mtmm^mmifmxn . %ifammm4 
ffiftMffl§i4 & x ifmrnmrn 5 oisniefttt^ ft±$ 

±$-£fti:i:Uc. y>f Xi&mtmmt 3rft . 

[oo46] ttz, mmmm4 1 . ±ieiHt;ft. c . io 

B*-frtrflSl7E*££*fflv*4£fcfcJ:-9T, SMW 
$14 tj itJfSiBKffiS 5 cogtHriEfatt* ft±S*, Mft 

ft. 3±m7J£fa±$-tifti:i:U;. / -f Xfi«3^»riB 

[ 0 0 4 7 ] El 2 liZ^rtX 5 fc. *%BJoemiE^M#: 
fti. Ere!lMa«H4fcSffiS8E13W5fccoiat. ^NS8tt« 
«3&»4>*&^attttt'IBIIIl8frift»t4ii: 20 

£Ta. Zr. Nb, Cu, Re. Ru. Ni. Mn. 
Ge s Si, O, N, Bipt>Wl£tl& lU3.tH±2ffi?J. 
±C07tmi: C o C r fcS$ftll,2fc#&£ fflV^ i fc 3&Sf# 
ft. 4tTa s Zr. Nb, Cu, Re. Ru. Ni. 
Mn. Ge. Si. O. N. Bj&^jStfftft 1 Ut tzi± 

U*£fct>TS4. #«Ktt<WS«!8tt, /P^'ft^SE 
fiSffll 5 fc IKBffiTffilt 2 fc coffiH!*** § < & ft i fc 30 

1 0 iHWfcWTF t y >f XftttaWBf t-T ft ^cft . ff $ 

2 0 nmiy.Tt-f-ft^Wt L< . 1 0 nmJJITt-f ft 

t. smaeii5c7)ie^tt^[tri±s-ti:ffi?i7j^iSftft l i 

[0048] 03 fcjjrt i 3 fc, *%HJO?imiaif«#: 

tt^*^ft5SKtt«W*^^ftTOI±M9^|^(tft £ t 

tt'^. «H8ttJK9fcfflV^^ftW^i:L-Cti, Co 
CrM^;tm5. *^a^JSi:#±« 40 
7C*i: Ol^&3^&ftJltt*m (CoS m-^&Srir ) * 
ffl^4;fci?S4, ®?lttJK9ii. «SBWjHc!fi<5 0 

0 (Oe ) JSLb (*F£ L<i±l 0 00 (Oe ) fcLL) T 

*&ifc**iff4Uvi. «eM90l¥§(i. 20-15 

Onm L<(^4 0 — 7 0 nm) 2;-f-ftO#?4L 

V\ »ffiJ!9li. »ffiTifiJe2^'S«^@^-[tlf0a 

il£ffMb2rvU a ^-f-ft^ft. mW^'t^hWM^ 
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[0049] «BtttK9tK(t*ittcJ:oT» »l± 
Tfl&BS 2 ^'ffM-f - ft g ±&«E «£ ft ■« -f y y -f X<n 

aaE»o t «ril*fiBS@E««* $ ft . ; ft 

wz&j&mmzmm-t ft . <r ^»itT%M 2 ^cost 

K<?5*»T £> ft mmii . *i*49J4 X^ayWM t % 
0. amiaii^OX^-l^-h^ffiTSti-ft^iai:^ 

ft i fc 3&«ft ft . SilffiM 9 ^¥j:^ffiTfflM 2tms.it 

vmizmn ft £ f: t «t 0 . SSSttJK 9 fc K»[£Ttfi^ 2 

^cn^tms. ;o^ft. xam?7^xm 

[ 0 0 5 0 ] @4i±. *%0Jt«ftilMIB#iH*S«^ 
— fj S SrT ifHSJtSlT-* ft . i ^)Elt=^-r iSMISiiS 
±IB«l«^)a»liBj8*SEflc 1 0 fc . <! 05SMiE 

1 0 *nnEffi»s-arft«E*ffi»igiJ nt. %mm 
mmfa 1 0 test lx ffimcoimmtkzfi 5 v v 1 

2 h . ^7 H 1 2 ZWMZth^v FIBWlSP 1 3 
fc . IB#iH*«^a^ 1 4 t ^fi^TUft . KiiS* 

1 412. AXZftfz'f-fzwmLximm^-z 

1^7 H 1 2 tiio^ 0 . JlM^-v H 1 2 
ft-f-^Ma LTx-y2rffi^-rft :J:^ ft i -3 t=Sr 

[00 5 1 ] JlM^v H 1 2 i: tTii. fl^7 

flfes ft . 0 5 (i. Jp.^ffi^ . y k ^— ^ij^^ 

aw 1 7 fc fi^fflw^ffi 1 8 1 i^t^mmm^ 
mzftmzft. nmrni 1 \±. imm^mwmm^ 

[00 52] #^ffi^-y H 1 2 £fflWt . mMSmMfo 

1 o^iBissrtTaiK^i. mytm^^ 
btvfcmsttf* mmm^m 5 it . ssiw tsia^* 

l*lfcBSft:S-fr4. «SGB«HE* 1 0 tJittJKtt 

T*H2^|g(t^tLT^|>^ft. IfrbvmSL 
li . fi»fflSI 5 . KfflHiTlffiflS 2 SrilHT WlSUffi 1 

1 2 tiSMiaifffi* i o tcomizm^fth z t iz i 

t^fc^ft . 5rfc. »ffiM2 hfflffijSSffi 1 8 t or H iom 

Mt. ±mm l 7 t»t4IK2 t ^Pal^ami: {2i£l*I^ 
(c5r&*«, MBMSffil 80i»±Ill 7(;l;b / <.T+ 
»fcl£V^ft, WW^ffil 8*»^«0«3l!»KI±-Mi-fc/b 

R 5 OBHbAtlNi £3 W ft - k «=5r v \ 4 fc*lfiWT 
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(fHtasfc&WKSaHSt (GMR) 

[00 53] *f69J^itMfeiii&#cf4. &StiB&&#: 1 
0cDffi«iJ1SPIl4tc, _hiB8l;fcJ:tf£27c*£-£t^ 
A ( £ iHHMEBMUfo* c. B £ -Mflli 1 ) £ 

fflV ^ OT\ SAeifl[R4 & =fc t/SlKSttil 5 <0|S H B B E1 
ffltSWlStiCi: S . * fcK|fiflW«R4 fctJ 

[0054] 

S ( r^A'tic- 3010) cof&m^-^ yArttJK 

Ap^Srff^L^. I^*5XSil±t, 10 0*C« 20 
iSJK*f+T"8 9at%Co-4at%Zr-7at%N 
bj6^^r&«a8ttTtfiffil2 (SSlOOnm) %Xs*v 

?miz£ oMLit. 2 o o°ccDi&m£&~<:\ 

$^f±TffiJl2±.fc, 50at%Ni-50at%Al 

frtotch WMMwrmm 3 ( & $ 8 n m > wmm 

M4 (J¥S5nm) £ Sr^\° -y ± DMLfc o E 

WWWM4fcli, (RuifcliRe ) fc, H2 
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Sft (V s Nb, Ta s Cr, Mo s W, M ru N i „ 
Pd. Pt, Ir, SiOa. ZrOi. HfOa. Ti 
O2. AI2O3. C, 4fcJ4B) fc*»i»$S&-£&£fflH 
t S2 JR¥Ko*^fls|i« 2 Lfcil 0 t Ltz , ifct > 
T\ 62at%Co-20at%Cr-14at%Pt 
-4at%B*»6^r*SlnaffiIH5 (*$30nm) £ 
mm. L fc . ±IBX^° >y 3"jy ^Igfcti we i4 . J^Jlffl 
corn-feX^'Xi: Lt7/W>JSl\ #XJHJ0. 5 
PatttMfT-oft. ifcVVC. CVDSHi*)*-^ 
va»S>$r*«HR6 (J¥£5nm) «Lt„ Jfcl^ 

X-7Vk^&£M#J»7 (ffS2nm) £jg|£U 5S 

[0055] ( jt«w i.2) mmim* , Ruttz 

t T«Mf ft* Lfc . 

[00 56] «-Kmifiii.«#:cOKM#'l4* , G U Z I K 
#MV— F5-f b7t7-ffRWA 1 6 3 2 „ iJiV'X 

tyx^yb*si70iMP^fflt ^TMS t . m$m 

^IBSiWJK lOOkFCI, h 6 0 0 k F C 

I (M£.m) CTl£^ff-5t. IS*££i2fcj*tf-. H 
c J4, 8B^iBSi«fls££8a t=*t LSttXr^fttfigftS 

[0057] 
[H2] 
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H c 




S NRm 






(atK) 


(0e) 


(nV) 


<dB) 




Ru-V 


25 


4354 


2, 87 


17.69 


H5SM2 


Ru-Nb 


25 


4199 


2. 86 


17.74 


^Jfo#!l3 


Ru — Ta 


15 


4229 


2. 97 


17.71 


mmu 


Ru— Cr 


40 


4075 


2. 98 


17, 80 




Ru— Mo 


40 


4137 


2. 96 


17. 66 




Ru-CT 


40 


4144 


2.91 


17.58 




Ru — Mn 


40 


4055 


2. 84 


17. 77 




Ru— Ni 


40 


4412 


3. 01 


17.82 




Ru-Pd 


15 


4130 


2.86 


17.78 




Ru — Pt 


15 


4096 


2, 99 


17. 73 




Ru — Ir 


40 


4095 


2. 86 


17.61 




Ru — Si02 


20 


4022 


2. 95 


18. 10 


^#U3 


Ru-Zr02 


20 


4200 


2.96 


17. 78 




Ru-Hf02 


20 


4024 


3. 00 


17. 78 


uteris 


Ru-Ti02 


20 


4291 


2.89 


17. 72 




Ru-Al203 


20 


4112 


2. 98 


17. 59 




Ru-C 


25 


3933 


2.89 


17.56 




Ru-B 


25 


4099 


2. 87 


17. 73 




Re — V 


5 


4073 


2. 84 


17. 66 




Re-Nb 


5 


4092 


2. 88 


17. 68 


MM 0U2L 


Re-Ta 


5 


4027 


2.80 


17. 77 




Re — Cr 


15 


3998 


2,96 


17.76 


^^1123 


Re — Mo 


15 


4211 


2.90 


17.62 


SlJ&#]24 


Re-ff 


15 


4038 


2.86 


17,58 




Re — Mn 


15 


3991 


2. 79 


17.73 


Hli#l26 


Re — Ni 


15 


3800 


2.91 


17. 81 


^Ofc#!|27 


Re — Pd 


40 


4148 


2. 84 


17. 61 




Re — Pt 


40 


3927 


2. 86 


17. 50 


3Ufe$*j29 


Re-Ir 


40 


3892 


2. 81 


17. 65 




Re-SiG2 


20 


3783 


2. 86 


18.21 




Re-Zr02 


20 


4082 


2.90 


17.71 




Re-Hf02 


20 


4088 


2.86 


17.60 




Re-Ti02 


20 


3974 


2. 89 


17.79 




Re-Al203 


20 


3966 


2. 76 


17. 64 




Re-C 


15 


4173 


2. 88 


17.52 




Re — B 


15 


4237 


2.86 


17. 66 




Ru 




3404 


2. 84 


14. 04 




Re 




3128 


2. 79 


13.81 



[00 58] 0:2 =t D , Kl*]$MJK4tRu £fzl±Re 
£fflV ^citmm^Zit^ R u £ fzlZR e fcJJSSS 2 MM 

zmn itz&£t:mmmm4 tzm^fzmimwii. « 

[0 0 5 9] (HJSM3 7) I»J0T«l3^ff§£ 

3M. S £ fc fc J: o T#MT«1 2 k Sffi&ffl! 5t« 

-f h (Over Wright. JiTF. OWt^o ) $r 
«iJSe L fctSg £ H 6 tc^-f . 06 J; 0 . MttTtffiJl 2 
fc MCBMSK 5 tf5BBHfc&* 6 0 nm*«i-B«^-fcUiO 
WA* 3 5 d B ETF 4: * 0 H^Wfb&HS < 5 CD t M L , 

[00 60] 



Hl7aS#Rufc±t£/4jfcliRe IS27C* 

[006 1 ] ifciEiajflKJWJRt, S i RfHH, Z rUMt 
R e izmm L^Mffiv^ittiot, SftfRMNR 



1 9 

[mi] *wmw.mmmfo<nm 1 m 

[02] #3£BJ!0^f SiiJifkOfg 2 O? 
[03] ^Bjf^BiMiefM^cOlg 3 OS 

[04 ] ^mmcDMmi&mzimwco-wiz^-r 
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2 0 

B&ffifiSc0T-J>l. o 

[05] 04 t^MMIEIiB^BtCffiffl S 
^7 FO— MSr^S 
[06] tt^SS:*-r^'7 7T'feS 0 
[W^-O^H)!] 

2---»|±T«L 3---ier&]MtPT 
1 0 ■ ■ «lfi#i»k 1 2 ■ ■ -am^- -y h" 
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